TUMOUR REMISSION IN RATS BY IRRADIATION WITH
NON-THERMAL POWER LEVELS MICROWAVES

George. Sajil, Teodor Sandules€l, Victoria Morard™, Maria Sajift”™

(*) National Research Institute for Microtechnologies, Str. Erou lancu Nicolae 32B, PO Box 38-
160, 72996, Bucharest, Romania
(**) Oncological Institute of Bucharest, 252 Sos. Fundeni, 72425, Bucharest, Romania
(***) “Carol Davila” Medical University, Chair of Morphopathology, Spl. Independentei 99 — 101,
Bucharest, Romania,

E-mail address;_gsajin@imt.ro

Abstract: This work describes results for a non-
conventional method to cure malignant tumours
using microwaves with non-thermal power levels. A
number of 25 rats were grafted with cancerigen
cells. 10 from these animals were kept as controls
and 15 were irradiated with microwaves in 7.5 GHz
10.5 GHz frequency range and non-thermal
power levels densities (less than 5 mW/én A total
and definitive tumoral remission was ascertained for
12 irradiated rats; for 2 experience animals there
was a tumoral recurrence and they died. All control
animals died, maximum survival time being 34 days.

Introduction

The aim of this research is to find a non-

microwave generator (1) in 7,5 GHz 10,5 GHz
frequency range and power level possibilities up to
100 mW. A variable attenuator (2) is used for incident
power adjustment and a -10 dB directional coupler (3)
is used for power level and frequency measurements
with the aid of a microwave wattmeter (10) and
frequency meter (11). Two identical &2 mnf
aperture horn antennas, (4) and (6), were used as
microwave applicators. Their dimensions were as close
as possible with the dimensions of the rats. The
propagation mode was TE the electric field
components being normal to the wide side of the
aperture, with maximum intensity in the centre. Rat
restrainer (5) that maintains the animal in microwave
field emitted by horn antenna (4), was made in
polystyrene bars (transparent at electromagnetic fields).

conventional method to cure malignant tumours using The restrainer dimensions are fitted both with the rat
microwave fields at athermal power levels. It is possible and with the applicators apertures dimensions. To
to consider hypothesis that animals and tumours are a adapt receiving antenna to microwave characteristic
compact resonance assembly, which changes in time. impedance a tuning section (7) was added. A -20 dB
By microwave irradiation the entropy was adjusted to directional detector (8) provide a signal for a digital

normal level allowing animal healing.

Microwave experimental set-up

Microwave set-up for experimental rats irradiation
is shown in Fig. 1. It comprises a manual tuning

millimetre (12) and (optionally) for an X - Y plotter.
The digital multimeter (12) measure power level of
emergent signal on the opposite side of the animal. A 2
W matched termination (9) was used to prevent
reflexions that may affect measurements accuracy.

12 13

Fig. 1. Experimental set-up.
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Table 1: Experimental results: evolution of tumour dimensions in irradiated rats (IR) compared with controls (CR) and
constrained controls (CCR)

Tumoral volume (cnt)
Day | Experiment | Experiment || Experiment Ill
IR CR IR |CCR | CR IR1 IR2 IR3 IR4 IR5 IR6 CCR CR
7 237 | 2.58| 2.46
8 2.75| 3.69| 3.70] 2.68 2.43 249 259 2.68 2.68 2[70 2.J0
9 2.72] 3.79| 3.56] 243 2.4 248 2.36 2.68 2.58 243 21
10 3.15] 3.63| 3.81
11
12 276 | 2.74| 258 249 3.74 2.58 3.22 3.5p
13 ] 212 2.68] 3.78] 3.99 2.7d 277y 265 2.38 0 2.80 368 3p1
14 ] 2.59 3.19 366] 42 274 268 268 276 0 2.68 387 4o
15 ] 2.85 291 362 41 271 261l 271 2.68 0 3.0 387 3p6
16 | 2.46 271 362 4294 279 256 262 2.86 0 2.97 4]12 4p4
17 2.74| 3.94| 4.24 D
18 D
19 | 2.48 2.76| 258 219 211 D 2.51 4.24 D
20 | 2.33 237 417 4.24 3.54 * 0 0 D (**) 4.44 D
21 | 244 | 3.81] 243 4.07 4.2] 2.58 0 0 D, (**) D D
22 | 240 | 3.66] 2.58 4.19 D 2.64 0 0 D 236 D D
()
23 | 2.40 2.48 4.29 D 2.66 0 0 D 2.00 D D
()
24 2.44| 45 D 2.36 0 0 D 2.00| D D
)
25 D 0 2.36 0 0 D 2.00 D D
()
26 | 265| 3.92 D 0 2.36 0 0 D 2.000 D D
()
27 | 264 | 4.18] 2.48 4.31 D 0 2.36 0 0 D 0 D D
28 | 2.30 | 4.20] 2.90 4.48 D 0 2.36 0 0 D 0 D D
29 | 1.84 | 4.34] 2.44 D D 0 2.36 0 0 D 0 D D
30| 1.84| 4.38] 2.44 D D 0 2.36 0 0 D 0 D D
31 2.44 D D 0 2.30 0 0 D 0 D D
32| 1.14| 4.66 D D 0 2.25 0 0 D 0 D D
33 0 D D D 0 2.20 0 0 D 0 D D
34 0 D 2.00 D D * 2.00 0 0 D 0 D D
35 0 D D D 2.00 0 0 D 0 D D
36 0 D D D 2.00 0 0 D 0 D D
37 0 D 0 D D 2.00 0 0 D 0 D D
38 0 D 0 D D 2.00 0 0 D 0 D D
39 0 D 0 D D 0 0 0 D 0 D D
40 0 D 0 D D 0 0 0 D 0 D D
41 0 D 0 D D 0 0 0 D 0 D D
42 0 D 0 D D 0 0 0 D 0 D D
43 0 D 0 D D 3.03 0 0 0 D 0 D D
44 0 D 0 D D D 0 0 0 D 0 D D
45 0 D 0 D D D 0 0 0 D 0 D D




Table 1 (cont): Experimental results: evolution of tumour dimensions in irradiated rats (IR) compared with controls
(CR) and constrained controls (CCR)

Tumoral volume (cri)

Day | Experiment IV Experiment V Experiment VI

IR CR IR CCR CR IR1 IR2 IR3 IR4 IR5 CCR CR
7 2.68 2.90 2.60 2.40 2.30 2.60 2.4p
8 3.75 3.50 3.70 2.68 2.42 2.64 2.4p 2.40 2.10 2.J0
9 2.75 3.50 3.75 2.72 2.50 2.74 2.5D 2.0 2.80 2.§0
10 2.85 3.60 3.80
11
12 2,76 2.65 3.00 2.52 2.60 3.24 3.5p
13 2.12 2.40 2.90 3.60 4.0 2.76 2.8D 3.00 2.60 2.80 3J70 350
14 2.60 2.70 2.90 3.60 4.3 2.72 2.6B 3.00 2.50 2.[70 3190 400
15 2.95 3.00 2.90 3.70 4.3 2.70 2.6D 3.00 2.52 2.[70 3190 400
16 2.85 3.20 2.71 3.80 4.3 2.70 2.5b 3.00 2.55 2.08 4]10 420
17 2.78 3.85 4.35
18
19 2.80 3.40 2.60 2.20 2.10 2.10 1.2p 4.24 4.24

(***)
20 2.75 3.80 2.54 4.05 4.3 2.50 (* (*** 9 () 4.46 4.24
21 2.44 3.81 2.50 4.10 4.3 2.30 (*** (**) 4.46 D
22 2.40 3.92 2.40 4.20 D 2.10 0 (**) 4.50 D
23 2.40 3.92 2.30 4.30 D 0 2.06 0 **) D D
(***)
24 2.25 4.50 D 0 2.36| (% 0 (**) D D
25 D 0 2.36 0 0 (**) D D
26 2.65 3.92 D 0 0 0 (**) D D
27 2.65 4.17 2.10 4.50 D 0 0 0 0 D D
28 2.30 4.20 2.00 4.50 D 0 0 0 0 D D
29 1.84 4.04 1.90 4.50 D 9 () 0 0 0 D D
30 1.84 4.40 1.80 4.50 D 0 0 0 D D
31 1.76 D D 0 0 0 D D
32 D D 0 0 0 D D
33 1.14 | 4.66 D D ***) | (**) 0 0 0 D D
(***)

34 1.14 D 1.65 D D 0 0 0 D D
35 D (***) D D 0 0 0 D D
36 D D D 0 0 0 D D
37 D D D 0 0 0 D D
38 D D D % | (**) 0 0 0 D D
39 D D D 0 0 0 D D
40 0 D (***) D D 0 0 0 D D
41 0 D D D 0 0 0 D D
42 0 D D D (**) | (**%) 0 0 0 D D
43 0 D D D 3.30 0 0 0 0 D D
53 0 D 0 D D D 0 0 0 0 D D

In the previous tables, the following notations were used: Day = day of irradiation treatment; IR = irradiated rat;

CR = control rat; CCR = constrained control rat (animal permanently restrained in a box to test contention stress);
D = death of the rat; (*) = surgical removal of an inguinal nodule; (**) = formation and persistence of a crust over the

tumour; (***) = formation (and persistence) of a nodule.



Experimental methods

A number of 25 WISTAR rats were inoculated with
Walker 256 cancerigen cells. When the induced
tumours were about 850. 1000 mnd, 10 from these
animals were kept as controls and 15 animals were
irradiated with microwaves in 7.5 GHz ... 10.5 GHz
frequency range. Microwave power level at the
generator output was under 5 mW so that, having in
view animal geometry and dimensions and
experimental set-up, power density on the whole
animal body was always at non-thermal levels. For each
irradiating session the microwave frequency and power
level were carefully chosen for each rat (and also
different from an irradiating session to another one for
the same animal) to have a resonance in power

Tumour of the irradiated animal shows a dimensional
reduction trend. In the day 33 it was ascertained a
nodule formation that was totally eliminated in about 8
days. The control rat died in day 34.

Fifth experiment was similar with second
experiment. Three rats were used: irradiated,
contention control and simple control. The irradiated
rat shows a continuous reduction trend of tumoral
dimension. In day 29 a nodule formation was
ascertained followed by total remission in day 53. Both
the controls died in days 31 and 22, respectively.

Sixth experiment. Seven rats were used: Five
animals were irradiated, one was used as contention
control and one was used as a simple control. Three
irradiated animals formed nodules continued by total
remission in the days, respectively, 43, 25, and 22. In

absorption (measured as resonance of transmitted one case, formation of a crust was ascertained,
microwave signal through the animagceived by the continued with remission in day 27. One of the
antenna 6 - see Fig. 1). The irradiation session was irradiated rats demonstrates, initially a tumoral
interrupted when the power absorption in the animal remission in day 23. After few days, a nodule appeared
body become constant (about 10 min). There were continued by a subsequent tumoral development and
about 25 ... 40 irradiation sessions for each experience death of the animal in day 50. Both the constrained and
animal, depending on tumoral evolution. not-constrained control rats died in days 23 and 21,
respectively.
Results and comments.
Conclusions
There were 6 experimental runs. Results are
concentrated in Table 1, parts | and Il. In the first Six experiments were realized, using 25 rats grafted
column of each part of the table there are the day from with tumoral cells. 10 rats were kept as simple controls
the beginning of microwave irradiation. (6) and constrained controls (4) and 15 rats were
First experiment. Two rats were used: a control one irradiated with microwaves with different frequencies
and an irradiated one. Tumour of the irradiated animal in 7,5 GHz ... 10,5 GHz range and variable non-
shows a dimensional reduction trend and was totally thermal power levels.
eliminated in day 33. The control rat died in day 33. All the control animals died, the maximum survival
Second experiment. Three rats were used: one wastime being 34 days from the experiment start (day from
irradiated with microwaves, one was used as contention microwave irradiation beginning).
control (to test contention stress) and one was used as a From 15 irradiated animals 12 demonstrated a
simple control. For the irradiated rat the tumour definitive tumoral remission. Six months after the
elimination was ascertained in day 37; both the controls experiment they were alive and capable of reproduction
died in days 28 and 21, respectively. (one of the irradiated rats was a pregnant female that
Third experiment. Eight rats were used: six animals born healthy little rats). For 2 experience animals there
were irradiated, one was used as contention control and was a tumoral recurrence and they died after 44 and 50
one was used as a simple control. For three irradiated days, respectively and one irradiated rat died
rats it was tumoral remissions in the days 38, 19 and accidentally.
19, respectively. The fourth irradiated rat died As final conclusion, it is possible to consider
accidentally in day 13 without any connexion with our hypothesis that animals and tumours are a compact
experiment. The fifth irradiated animal formed a crust resonance assembly. By proper choice of microwave
over the tumour surface. The tumour and the crust were irradiation conditions for each rat, the entropy was
eliminated in the day 27. Finally, the sixth irradiated adjusted to normal level allowing animal healing.
rat demonstrates, initially a tumoral remission in day
25. After few days, an inguinal nodule appeared, that
was surgically removed in day 34. Then was a rapid
tumoral development and the animal died in day 44.
Both the constrained and not-constrained control
rats died in days 21 and 17, respectively.
Fourth experiment was similar with first
experiment. Two rats were used: one control and one
irradiated.




	Main Menu
	-------------------------
	Welcome Letter
	Chairman Address
	Keynote Lecture
	Plenary Talks
	Mini Symposia
	Workshops
	Theme Index
	1.Cardiovascular Systems and Engineering 
	1.1.Cardiac Electrophysiology and Mechanics 
	1.1.1 Cardiac Cellular Electrophysiology
	1.1.2 Cardiac Electrophysiology 
	1.1.3 Electrical Interactions Between Purkinje and Ventricular Cells 
	1.1.4 Arrhythmogenesis and Spiral Waves 

	1.2. Cardiac and Vascular Biomechanics 
	1.2.1 Blood Flow and Material Interactions 
	1.2.2.Cardiac Mechanics 
	1.2.3 Vascular Flow 
	1.2.4 Cardiac Mechanics/Cardiovascular Systems 
	1.2.5 Hemodynamics and Vascular Mechanics 
	1.2.6 Hemodynamic Modeling and Measurement Techniques 
	1.2.7 Modeling of Cerebrovascular Dynamics 
	1.2.8 Cerebrovascular Dynamics 

	1.3 Cardiac Activation 
	1.3.1 Optical Potential Mapping in the Heart 
	1.3.2 Mapping and Arrhythmias  
	1.3.3 Propagation of Electrical Activity in Cardiac Tissue 
	1.3.4 Forward-Inverse Problems in ECG and MCG 
	1.3.5 Electrocardiology 
	1.3.6 Electrophysiology and Ablation 

	1.4 Pulmonary System Analysis and Critical Care Medicine 
	1.4.1 Cardiopulmonary Modeling 
	1.4.2 Pulmonary and Cardiovascular Clinical Systems 
	1.4.3 Mechanical Circulatory Support 
	1.4.4 Cardiopulmonary Bypass/Extracorporeal Circulation 

	1.5 Modeling and Control of Cardiovascular and Pulmonary Systems 
	1.5.1 Heart Rate Variability I: Modeling and Clinical Aspects 
	1.5.2 Heart Rate Variability II: Nonlinear processing 
	1.5.3 Neural Control of the Cardiovascular System II 
	1.5.4 Heart Rate Variability 
	1.5.5 Neural Control of the Cardiovascular System I 


	2. Neural Systems and Engineering 
	2.1 Neural Imaging and Sensing  
	2.1.1 Brain Imaging 
	2.1.2 EEG/MEG processing

	2.2 Neural Computation: Artificial and Biological 
	2.2.1 Neural Computational Modeling Closely Based on Anatomy and Physiology 
	2.2.2 Neural Computation 

	2.3 Neural Interfacing 
	2.3.1 Neural Recording 
	2.3.2 Cultured neurons: activity patterns, adhesion & survival 
	2.3.3 Neuro-technology 

	2.4 Neural Systems: Analysis and Control 
	2.4.1 Neural Mechanisms of Visual Selection 
	2.4.2 Models of Dynamic Neural Systems 
	2.4.3 Sensory Motor Mapping 
	2.4.4 Sensory Motor Control Systems 

	2.5 Neuro-electromagnetism 
	2.5.1 Magnetic Stimulation 
	2.5.2 Neural Signals Source Localization 

	2.6 Clinical Neural Engineering 
	2.6.1 Detection and mechanisms of epileptic activity 
	2.6.2 Diagnostic Tools 

	2.7 Neuro-electrophysiology 
	2.7.1 Neural Source Mapping 
	2.7.2 Neuro-Electrophysiology 
	2.7.3 Brain Mapping 


	3. Neuromuscular Systems and Rehabilitation Engineering 
	3.1 EMG 
	3.1.1 EMG modeling 
	3.1.2 Estimation of Muscle Fiber Conduction velocity 
	3.1.3 Clinical Applications of EMG 
	3.1.4 Analysis and Interpretation of EMG 

	3. 2 Posture and Gait 
	3.2.1 Posture and Gait

	3.3.Central Control of Movement 
	3.3.1 Central Control of movement 

	3.4 Peripheral Neuromuscular Mechanisms 
	3.4.1 Peripheral Neuromuscular Mechanisms II
	3.4.2 Peripheral Neuromuscular Mechanisms I 

	3.5 Functional Electrical Stimulation 
	3.5.1 Functional Electrical Stimulation 

	3.6 Assistive Devices, Implants, and Prosthetics 
	3.6.1 Assistive Devices, Implants and Prosthetics  

	3.7 Sensory Rehabilitation 
	3.7.1 Sensory Systems and Rehabilitation:Hearing & Speech 
	3.7.2 Sensory Systems and Rehabilitation  

	3.8 Orthopedic Biomechanics 
	3.8.1 Orthopedic Biomechanics 


	4. Biomedical Signal and System Analysis 
	4.1 Nonlinear Dynamical Analysis of Biosignals: Fractal and Chaos 
	4.1.1 Nonlinear Dynamical Analysis of Biosignals I 
	4.1.2 Nonlinear Dynamical Analysis of Biosignals II 

	4.2 Intelligent Analysis of Biosignals 
	4.2.1 Neural Networks and Adaptive Systems in Biosignal Analysis 
	4.2.2 Fuzzy and Knowledge-Based Systems in Biosignal Analysis 
	4.2.3 Intelligent Systems in Speech Analysis 
	4.2.4 Knowledge-Based and Neural Network Approaches to Biosignal Analysis 
	4.2.5 Neural Network Approaches to Biosignal Analysis 
	4.2.6 Hybrid Systems in Biosignal Analysis 
	4.2.7 Intelligent Systems in ECG Analysis 
	4.2.8 Intelligent Systems in EEG Analysis 

	4.3 Analysis of Nonstationary Biosignals 
	4.3.1 Analysis of Nonstationary Biosignals:EEG Applications II 
	4.3.2 Analysis of Nonstationary Biosignals:EEG Applications I
	4.3.3 Analysis of Nonstationary Biosignals:ECG-EMG Applications I 
	4.3.4 Analysis of Nonstationary Biosignals:Acoustics Applications I 
	4.3.5 Analysis of Nonstationary Biosignals:ECG-EMG Applications II 
	4.3.6 Analysis of Nonstationary Biosignals:Acoustics Applications II 

	4.4 Statistical Analysis of Biosignals 
	4.4.1 Statistical Parameter Estimation and Information Measures of Biosignals 
	4.4.2 Detection and Classification Algorithms of Biosignals I 
	4.4.3 Special Session: Component Analysis in Biosignals 
	4.4.4 Detection and Classification Algorithms of Biosignals II 

	4.5 Mathematical Modeling of Biosignals and Biosystems 
	4.5.1 Physiological Models 
	4.5.2 Evoked Potential Signal Analysis 
	4.5.3 Auditory System Modelling 
	4.5.4 Cardiovascular Signal Analysis 

	4.6 Other Methods for Biosignal Analysis 
	4.6.1 Other Methods for Biosignal Analysis 


	5. Medical and Cellular Imaging and Systems 
	5.1 Nuclear Medicine and Imaging 
	5.1.1 Image Reconstruction and Processing 
	5.1.2 Magnetic Resonance Imaging 
	5.1.3 Imaging Systems and Applications 

	5.2 Image Compression, Fusion, and Registration 
	5.2.1 Imaging Compression 
	5.2.2 Image Filtering and Enhancement 
	5.2.3 Imaging Registration 

	5.3 Image Guided Surgery 
	5.3.1 Image-Guided Surgery 

	5.4 Image Segmentation/Quantitative Analysis 
	5.4.1 Image Analysis and Processing I 
	5.4.2 Image Segmentation 
	5.4.3 Image Analysis and Processing II 

	5.5 Infrared Imaging 
	5.5.1 Clinical Applications of IR Imaging I 
	5.5.2 Clinical Applications of IR Imaging II 
	5.5.3 IR Imaging Techniques 


	6. Molecular, Cellular and Tissue Engineering 
	6.1 Molecular and Genomic Engineering 
	6.1.1 Genomic Engineering: 1 
	6.1.2 Genomic Engineering II 

	6.2 Cell Engineering and Mechanics 
	6.2.1 Cell Engineering

	6.3 Tissue Engineering 
	6.3.1 Tissue Engineering 

	6.4. Biomaterials 
	6.4.1 Biomaterials 


	7. Biomedical Sensors and Instrumentation 
	7.1 Biomedical Sensors 
	7.1.1 Optical Biomedical Sensors 
	7.1.2 Algorithms for Biomedical Sensors 
	7.1.3 Electro-physiological Sensors 
	7.1.4 General Biomedical Sensors 
	7.1.5 Advances in Biomedical Sensors 

	7.2 Biomedical Actuators 
	7.2.1 Biomedical Actuators 

	7.3 Biomedical Instrumentation 
	7.3.1 Biomedical Instrumentation 
	7.3.2 Non-Invasive Medical Instrumentation I 
	7.3.3 Non-Invasive Medical Instrumentation II 

	7.4 Data Acquisition and Measurement 
	7.4.1 Physiological Data Acquisition 
	7.4.2 Physiological Data Acquisition Using Imaging Technology 
	7.4.3 ECG & Cardiovascular Data Acquisition 
	7.4.4 Bioimpedance 

	7.5 Nano Technology 
	7.5.1 Nanotechnology 

	7.6 Robotics and Mechatronics 
	7.6.1 Robotics and Mechatronics 


	8. Biomedical Information Engineering 
	8.1 Telemedicine and Telehealth System 
	8.1.1 Telemedicine Systems and Telecardiology 
	8.1.2 Mobile Health Systems 
	8.1.3 Medical Data Compression and Authentication 
	8.1.4 Telehealth and Homecare 
	8.1.5 Telehealth and WAP-based Systems 
	8.1.6 Telemedicine and Telehealth 

	8.2 Information Systems 
	8.2.1 Information Systems I
	8.2.2 Information Systems II 

	8.3 Virtual and Augmented Reality 
	8.3.1 Virtual and Augmented Reality I 
	8.3.2 Virtual and Augmented Reality II 

	8.4 Knowledge Based Systems 
	8.4.1 Knowledge Based Systems I 
	8.4.2 Knowledge Based Systems II 


	9. Health Care Technology and Biomedical Education 
	9.1 Emerging Technologies for Health Care Delivery 
	9.1.1 Emerging Technologies for Health Care Delivery 

	9.2 Clinical Engineering 
	9.2.1 Technology in Clinical Engineering 

	9.3 Critical Care and Intelligent Monitoring Systems 
	9.3.1 Critical Care and Intelligent Monitoring Systems 

	9.4 Ethics, Standardization and Safety 
	9.4.1 Ethics, Standardization and Safety 

	9.5 Internet Learning and Distance Learning 
	9.5.1 Technology in Biomedical Engineering Education and Training 
	9.5.2 Computer Tools Developed by Integrating Research and Education 


	10. Symposia and Plenaries 
	10.1 Opening Ceremonies 
	10.1.1 Keynote Lecture 

	10.2 Plenary Lectures 
	10.2.1 Molecular Imaging with Optical, Magnetic Resonance, and 
	10.2.2 Microbioengineering: Microbe Capture and Detection 
	10.2.3 Advanced distributed learning, Broadband Internet, and Medical Education 
	10.2.4 Cardiac and Arterial Contribution to Blood Pressure 
	10.2.5 Hepatic Tissue Engineering 
	10.2.6 High Throughput Challenges in Molecular Cell Biology: The CELL MAP

	10.3 Minisymposia 
	10.3.1 Modeling as a Tool in Neuromuscular and Rehabilitation 
	10.3.2 Nanotechnology in Biomedicine 
	10.3.3 Functional Imaging 
	10.3.4 Neural Network Dynamics 
	10.3.5 Bioinformatics 
	10.3.6 Promises and Pitfalls of Biosignal Analysis: Seizure Prediction and Management 



	Author Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	Ö
	P
	Q
	R
	S
	T
	U
	Ü
	V
	W
	X
	Y
	Z

	Keyword Index
	-
	¦ 
	1
	2
	3
	4
	9
	A
	B
	C
	D
	E
	F
	G
	H
	I
	i
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	Committees
	Sponsors
	CD-Rom Help
	-------------------------
	Return
	Previous Page
	Next Page
	Previous View
	Next View
	Print
	-------------------------
	Query
	Query Results
	-------------------------
	Exit CD-Rom


